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Abstract 
Attention-deficit/hyperactivity disorder (ADHD) is a common psychiatric diagnosis in 
childhood based on high levels of inattention or hyperactivity beyond those expected by the 
child's developmental level. Past research shows cognitive discrepancies in ADHD populations 
with verbal deficiencies observed primarily in tasks that require a combined auditory and verbal 
component. Working memory has been a long acknowledged deficit in persons with ADHD. 
This research examined cognitive differences among children with ADHD on working 
memory and other components of the Stanford-Binet Intelligence Scales, 5th edition (SB-5). 
Verbal and nonverbal working memory, as measured by the SB-5, were hypothesized to be 
different for the ADHD sample compared to controls and between ADHD subtypes. Participants 
were gathered from the SB-5 standardization sample that were diagnosed with ADHD and 
matched with a group of normal controls. 
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Data was analyzed using ANOV A followed by a cluster analysis of discrepancies found 
at subtest and testlet levels. Due to matching and statistical control, results showed no 
differences in Full-Scale IQ, Verbal IQ, or Nonverbal IQ between normals and those with 
ADHD. Those with ADHD took an average of 20 minutes longer to complete the SB-5, 
consistently showed greater response variability, and exhibited significant differential item 
functioning for Vocabulary and Object Series/Matrices, which are the routing scales, in addition 
to more difficult Block Span items. Deficits in working memory appear to account for these 
differences. 
These results suggest that compared to normal children with the same level of general 
intelligence, those with ADHD will take longer to complete many academic tasks, will perform 
significantly more poorly on tasks requiring working memory, and yet may also do better on 
academic tasks that do not tax working memory. Thus compared to normal children, those with 
ADHD are likely to seem inconsistent in their performance. While these findings are specific to 
the SB-5, based on observations of children with ADHD we suspect that these differences 
between nom1al children and those with ADHD will generalize widely. 
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Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most common disorders 
diagnosed in childhood, with American Psychiatric Association (APA) reported prevalence rates 
between 3-7% in school-aged children, with boys being diagnosed with ADHD three to four 
times more than girls (AP A, 2000). Individuals must demonstrate a developmentally 
inappropriate level of inattention or hyperactivity in order to be diagnosed with the disorder. 
Inattention is defined by the most recent Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV-TR) as: failing to give attention to details, careless mistakes, difficulty sustaining 
attention on tasks, not following through on instructions, not seeming to listen when spoken to, 
avoidance of tasks that require sustained attention, losing things, distracted by extraneous 
stimuli, and being forgetful in daily activities (AP A, 2000). The hyperactive symptoms are 
described by: frequent fidgeting, often leaving seat in classroom, restlessness, trouble engaging 
in quiet activities, excessive talking, and being constantly "on the go." Impulsive symptoms are 
also listed under the hyperactive domain and include behaviors such as blurting out answers to 
soon, difficulty waiting turns, and interrupting others. 
Currently, there are three primary subtypes that serve to categorize the broad range of 
ADHD symptoms. The Diagnostic and Statistical Manual of Mental Disorders-IV-TR (DSM-
IV-TR; APA, 1994) identifies the three subtypes as primarily hyperactive, primarily inattentive, 
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and combined types. Furthermore, diagnosis of ADHD requires symptom presentation before 
the age of seven and in more than one setting, for example at school and home. Lastly, if 
inattentive or hyperactive symptoms are better accounted for by a pervasive developmental 
disorder that disorder takes precedent over ADHD (APA, 2000). 
Conceptualization of ADHD 
The DSM diagnostic history and differentiation of ADHD into the subtypes of 
hyperactive, inattentive, and combined has changed throughout Diagnostic and Statistical 
Manual of mental Disorders (DSM) editions and revisions. ADHD was first officially identified 
in 1980 by the American Psychiatric Association. DSM-III initially introduced the term 
Attention Deficit Disorder and included two distinctions that divided the disorder into ADD with 
or without hyperactivity (APA, 1980). The subsequent DSM-III revision subsumed all 
diagnostic subtypes under one attention deficit label (APA, 1987). The DSM-IV (APA, 1994) 
reintroduced the inattentive and hyperactive subtypes. Inattentive, Hyperactive, and Combined 
subtypes are the present diagnostic distinctions that were carried over from the last edition into 
the most recent text revision. 
The diagnostic changes observed throughout the DSM reflect the variety of historical 
conceptualizations of ADHD. Research reflects these changes by examining differences 
between subtypes in addition to comparison of ADHD and non-AD HD control groups. 
Questions about the distinctiveness of ADHD subtypes have been based on conflicting research 
findings on cognitive ability when comparing hyperactive, inattentive, and combined categories 
(Frazier, Demaree, &Youngstrom, 2004; Riccio, Hornack, Jarratt, & Wolfe, 2006). In addition, 
differential diagnosis and identification of comorbid disorders is important to understand 
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functional deficits based on cognitive and executive functions. The ways that ADHD subtypes 
are identified in the research are not standardized; researchers often use different combinations 
of behavioral observations, parent reports, and teacher reports. The vast range of methods has 
led to conflicting research when trying to confirm or deny the distinctiveness of ADHD 
subtypes. Work groups on ADHD are currently established to reevaluate the conceptualization 
and diagnostic criteria for the upcoming Diagnostic and Statistical Manual of Mental Disorders, 
fifth edition, now scheduled for release in 2013. 
Comorbidity 
Adding to the already complex nature of ADHD, rarely is the disorder diagnosed in 
isolation. The most common comorbid disorders with ADHD include learning disorders, 
conduct disorder, anxiety, and depression (Seidman et al., 2006). Aman, Armstrong, Buican, 
and Sillick (2002) found higher rates of anxiety, tic, and elimination disorders among children 
with low cognitive ability compared to ADHD children with average IQ. Additionally, cognitive 
impairment such as mental retardation is associated with higher rates and types of comorbidity 
compared to children with normal cognitive functioning (Aman et al., 2002). 
Comorbid conditions are common in ADHD. This presentation adds complexity and 
contributes to further deficits in functioning. Cognitive limitations are frequently observed 
among children with multiple comorbid disorders (Bridgett & Walker, 2006). More specifically, 
academic and language skills show substantial deficit, as well as behavioral deficits in motor 
coordination, in children with ADHD and comorbid disorders (Crawford, Kaplan, & Dewey, 
2006). Cognitive functioning continues to decrease when more than one disorder is diagnosed, 
particularly in memory ability and visual-perceptual skills (Crawford et al., 2006). Comorbid 
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disorders strongly affect a child with ADHD's level of impairment and functioning as shown by 
previous research. 
The important implications of comorbidity for accurate diagnosis and treatment of 
childhood disorders are well recognized; however, successful prognosis often relies on early 
diagnosis and intervention for many disorders. Thus, a clear distinction between disorders and 
subtypes is beneficial to inform early intervention and treatment considerations for ADHD. 
Comorbidity is more often the rule than the exception. ADHD co-occurs often with a variety of 
childhood disorders including learning disabilities, oppositional defiant disorder, conduct 
disorder, depression, and anxiety (Spencer, Biederman, & Mick, 2007). Recent research has also 
identified sleep disturbances that present along with ADHD in children. Children with ADHD 
have more resistance to bedtime, trouble falling asleep, awake more during the night, and have a 
harder time with morning awakening than control children (Cortese, Faraone, Konofal, 
&Lecendreux, 2009). 
Emerging cognitive and neuropsychological research domains evidence the increasing 
interest in understanding the factors that contribute to etiology, assessment and treatment of 
ADHD in children. Clinicians, teachers, and parents readily identify problem areas for attention 
deficit children. Comprehensive understanding of ADHD presentation is complicated by the fact 
that children with ADHD are often diagnosed with another disorder as well. Comorbidity is 
more often the rule than the exception. ADHD co-occurs with a variety of childhood disorders 
including learning disabilities, oppositional defiant disorder, conduct disorder, depression, and 
anxiety (Spencer et al., 2007). Aman et al. (2002) also found moderate rates of comorbidity 
among children with ADHD; they found 28% met criteria for an anxiety disorder, 28% were 
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diagnosed with Oppositional Defiant Disorder or Conduct Disorder, and 33% had motor or vocal 
tics. 
The current system of categorizing ADHD is more a description of behavioral symptoms 
than a complete understanding of the etiology of the disorder. Further understanding of ADHD 
can lead to improved intervention and greatly benefit those children diagnosed with the disorder. 
Theory of Behavioral Inhibition 
Barkley (1997b) proposed a theory of ADHD that provided a preliminary attempt at 
launching a theory-driven approach to ADHD research. His theory marked a pivotal point in 
ADHD conceptualization that produced what has become the most referenced ADHD theory. 
There are two main concepts that Barkley identified as important to concentration, planning, 
attention, and other complex cognitive tasks. Behavioral inhibition and executive functioning are 
the key functions in his theory. Barkley's theory proposes an interaction between behavioral 
inhibition and executive functioning that contributes to the observed hyperactivity, impulsivity, 
and inattention characteristics of ADHD. Foundational to Barkley's theory is the role of 
behavioral inhibition, which requires the ability to inhibit prepotent responses. Prepotent 
responses are a series of complex cognitive tasks that require the individual to simultaneously 
stop a response in progress, and to maintain selective attention to important parts of a situation or 
problem (Barkley, 1997b ). Barkley differentiates behavioral inhibition from executive 
functioning. He describes behavioral inhibition as separate from executive functions, yet 
hierarchically related. Theoretically, people may have appropriate behavioral inhibition without 
possessing well-developed executive functioning. However, effective executive functioning 
requires behavioral inhibition. Executive functions as defined by Lezak are "those capacities 
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that enable a person to engage successfully in independent, purposive, self-serving 
behavior" (Lezak, 1995, p. 42). 
Behavioral inhibition, according to Barkley (1997b ), is necessary for four particular 
executive functions: working memory, self-regulation of arousal, internalization of speech, and 
reconstitution (see Figure I). Theoretically, the four executive functioning tasks require 
attending to internal processes and inhibiting behaviors in response to external stimuli. The 
ADHD child's behavioral disinhibition allows an environment full of distractions to interfere 
with the child's ability to execute planning and goal-directed behavior. The prefrontal cortex is 
implicated in many deficits shown among individuals with ADHD. Brain injured patients, 
particularly with damage to the prefrontal cortex and subcortical regions, demonstrate symptoms 
similar to ADHD, suggesting potential brain dysfunction in ADHD individuals (Barkley, 1997b ). 
MOTOR 
BEHAVIORAL EXECUTIVE CONTROL/FLUENCY/ 
INHIBITION: FUNCTIONS: SYNTAX: 
*INHIBIT *WORKING * TASK 
PREPOTENT c> 
MEMORY 
c> *GOAL DIRECTED RESPONSE *SELF-REGULATION PERSIST AN CE *STOP ONGOING OF AROUSAL *TASK RE-
RESPONSE *INTERNALIZATION ENGAGEMENT 
*INTERFERENCE OF SPEECH *SENSITIVITY TO 
CONTROL *RECONSTITUTION RESPONSE 
FEEDBACK 
Figure 1. The relationship of behavioral inhibition necessary for executive fimctioning in order 
to exhibit motor control as described in R.A. Barkley's (1997b) theory of behavioral inhibition. 
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Barkley's model of ADHD created a needed theoretical base for subsequent ADHD 
research and provided a compelling proposition that continues to prompt discussion among 
clinicians and researchers in the field. Barkley's theory informs research particularly in the 
cognitive and neuropsychological fields of ADHD (e.g., Fuggetta, 2006; Geurts, Verte, 
Oosterlaan, Roeyers, & Sergeant, 2005). 
Cognitive Functioning in ADHD 
Cognitive differences are a primary domain that researchers examine in many disorders, 
including ADHD. Research has examined cognitive discrepancies between ADHD and non-
ADHD individuals (Bridgett & Walker, 2006) with further research on differences between 
ADHD subtypes of hyperactive, inattentive, and combined (Frazier et al., 2004). In a meta-
analytic review of the literature, Frazier et al. (2004) observed significant effects on overall 
cognitive ability (i.e., Full-Scale IQ [FSIQ]) for individuals with ADHD and ADHD with a co-
occurring learning disability compared to controls. The results of Frazier's meta-analysis found 
lower FSIQ for ADHD participants compared to controls, and showed no difference in FSIQ 
between ADHD subtypes. This may indicate a more general cognitive dysfunction or a variety 
of specific cognitive deficits that are not noticed when only examining the FSIQ. Specific 
cognitive strengths and weaknesses are lost when examining a global dimension such as FSIQ. 
Deficits could exist that are unique to the individual or particular subtypes of ADHD. These 
deficits would be neglected when only looking at a full-scale score. However, when examining 
cognitive differences general observations begin to emerge. 
Cognitive discrepancies in ADHD populations have shown verbal deficiencies observed 
primarily in tasks that require a combined auditory and verbal component (Andreou, Agapitou, 
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&Karapetsas, 2005). The working memory and freedom from distractibility constructs are now 
frequently used to determine deficits in concentration, attention, and short-term memory. The 
freedom from distractibility construct has been conceptualized to better understand the 
traditional tasks of Wechsler Arithmetic, Digit Span, and Letter-Number Sequencing subtests 
(Groth-Mamat, 2003). These tasks on traditional cognitive assessment measures require the 
child being assessed to listen to infonnation presented (i.e., a list of numbers), remember this 
information, cognitively manipulate it, and then respond verbally. Although the freedom from 
distractibility concept has been associated with Wechsler assessments, similar tasks are 
conducted on the Stanford-Binet measure, which allow the same abilities to be assessed 
regardless of which test is being used. 
In addition to general working memory deficits, it has been found that ADHD groups had 
lower verbal comprehension and lower scores on the freedom from distractibility index (Andreou 
et al., 2005). As a result, individuals with ADHD were more inattentive and struggled with 
verbal tasks as the task became more complex. In addition, ADHD groups showed increased 
difficulty encoding visuospatial information to be readily retrieved (Barnett, Maruff, & Vance, 
2005). While comparing ADHD subtypes, inattentive and combined types demonstrate more 
deficiencies in cognitive functioning compared to hyperactive ADHD (Chhabildas, Pennington, 
&Willcutt, 2001). This may suggest more generalized cognitive deficits for inattentive and 
combined ADHD while hyperactive ADHD may produce more specific deficiencies. 
Early research on ADHD started with looking at global cognitive ability, such as general 
measures of FSIQ. As research progressed, specific domains of functioning were examined. 
Research on ADHD often examines specific processes; attention and memory are two of the 
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most researched. Barkley's ( 1997b) theory of behavioral inhibition and executive functioning 
produced a launching point for investigating numerous aspects of cognitive and 
neuropsychological research. Studies frequently observe specific neuropsychological deficits in 
children with ADHD compared to controls. Fuggetta (2006) identified deficits in processing 
speed, task switching, and attentional processes. Congruent with Barkley's theory, the deficits 
that emerged in Fuggetta's research support the assumption that environmental distractions affect 
children with ADHD more than other children. Futhennore, individuals with ADHD 
demonstrate greater difficulties with response inhibition and cognitive flexibility (Geurts et al., 
2005), also strongly implicated in Barkley's theory. 
Neuropsychological research demonstrates growing evidence of performance deficits in 
tasks requiring attention, memory, behavioral inhibition, and cognitive processing among ADHD 
children. While researching subtype differences, it was found that inattention was the best 
predictor of assessment performance, even for hyperactive children when inattention was 
accounted for (Chhabildas et al., 2001). Barkley (1997a) postulates that different aspects of 
attention may be implicated in the different subtypes of ADHD. He further proposed that 
inattentive subtypes of ADHD may have specific deficits because of impaired focused and 
selective attention, whereas hyperactive subtypes' impairments may be related to difficulties 
with behavioral inhibition and sustained attention. 
Overall, research demonstrates impairments in executive functioning in children with 
ADHD. Studies that have examined the subtypes of ADHD in hopes of validating the current 
DSM's diagnostic subtyping are limited but growing. As APA work groups examine the current 
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conceptualization of Attention-Deficit/Hyperactivity Disorder, new diagnostic criteria may be 
f 01ihcoming. 
The Current Study 
Subtypes of Attention-Deficit/Hyperactivity Disorder have been a source of constant 
change in terms of DSM diagnosis as seen by changes in diagnostic categories throughout DSM 
revisions. While research has examined Full-Scale IQ differences between subtypes and 
differences between ADHD and non-ADHD groups, growing research has explored the specific 
characteristics that may distinguish primarily hyperactive, inattentive, and combined subtypes of 
the disorder. 
The purpose of the research reported here was to examine the cognitive performance 
differences seen in ADHD on the Stanford-Binet Intelligence Scales, Fifth Edition. The SB-S's 
structure is unique because each factor index (e.g., Fluid Reasoning, Quantitative Reasoning, 
Working Memory, Knowledge, and Visual-Spatial Processing) is assessed through both verbal 
and nonverbal subtests. Given the impairments in specific cognitive functions for individuals 
with ADHD, the combined components of verbal and nonverbal assessment of same-functions is 
an area of research not often examined. 
Research Question 
This study will further explore comparisons between ADHD and non-AD HD groups on 
factor indexes of the SB-5. Individuals with ADHD are hypothesized to have greater deficits in 
verbal tasks. Andreou et al. (2005) found that individuals with Attention-Deficit/Hyperactivity 
Disorder exhibited more deficiencies on tasks that had combined auditory and verbal 





There was one set of participants in this study; participants were children and 
adolescents, male and female, between the ages of 2 years, 0 months and 17 years, 11 months. 
Participants were gathered from the normative data of the Stanford-Binet Intelligence Scales, 
Fifth Edition (SB-5) standardization sample (Roid, 2003). Demographic characteristics of the 
participants were gathered at the time of original data collection. Demographics matched US 
census data based on the stratification used in the original sample by age, gender, and 
socioeconomic status based on parental education. 
Inclusionary criteria for participants in the current research included a diagnosis of 
Attention-Deficit/Hyperactivity Disorder (ADHD) and age between 2 years 0 months and 17 
years, 11 months. Confirmation of ADHD diagnoses was based on measures taken by 
researchers during the original sample collection, which included documentation of the diagnosis 
by a qualified professional. Since this research is based on ADHD symptoms and cognitive 
performance, participants who met the criteria for inclusion, but who also had a confirmed 
Traumatic Brain Injury (TBI) or a pervasive developmental disorder were excluded from 
analysis. 
The initial goal was to have four groups: ADHD-Inattentive, ADHD-Hyperactive, 
AD HD-Combined, and Controls. Each ADHD subtype groups was not represented fully with 
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the participants in the sample so the final analysis included two group, ADHD and non-ADHD. 
Initial participant groups derived from the SB-5 normative sample initially resulted in a group of 
239 participants. The sample for this study has 34 ADHD participants who are diagnosed with 
Inattentive, Hyperactive, or Combined subtypes of ADHD. On two of the subtest analyses there 
were 33 ADHD group participants because the format of the SB-5 "routes" individuals to the 
most appropriate starting point based on their ability. As a result, not all participants are 
administered every item. Furthermore, a group of 203-205 nonnal controls without a diagnosis 
of ADHD were selected to match demographic characteristics of age, gender, and socioeconomic 
status based on parental education. 
Instrument 
The primary instrument used in the current study was the Stanford-Binet Intelligence 
Scales, Fifth Edition. The standardization sample for the SB-5 was based on the scores of 4,800 
participants aged 2 to 85+ years. Stratification was based on a national sample and included 
variables of gender, geographic region, ethnicity, and parental education (Roid, 2003). 
The Stanford-Binet Intelligence Scales, Fifth Edition (Roid, 2003) is a well-known 
measure of intelligence in the fields of psychology and education. The SB-5 was developed to 
assess general intelligence from ages 2 to 85+ years through a series of 10 comprehensive 
subtests. In addition to the full scale IQ, nonverbal IQ, and verbal IQ, five primary factors 
comprise the SB-5; the primary factors of the SB-5 are, Fluid Reasoning, Knowledge, 
Quantitative Reasoning, Visual-Spatial Reasoning, and Working Memory. The unique quality of 
the SB-5 compared to previous editions and to other intellectual assessments is the replication of 
the five primary factors in both verbal and nonverbal domains. The verbal and nonverbal 
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domains each include five subtests, for a total of 10 profile scores. The nonverbal subtest 
instructions and responses involve pointing and moving of pieces along with a minimal need for 
receptive language. Verbal domain tasks, conversely, require greater ability to read and 
understand words and printed material. 
The SB-5 takes two to three hours to administer and must be administered by trained 
examiners. Beneficial to the design of the SB-5 is the administration of routing subtests at the 
beginning, which allows for the examiner to identify the examinee's functional level and begin 
subtest administration at a tailored start point for each individual. This alleviates examinee 
frustration and accelerates the administration time. The standard order of test administration 
involves two routing subtests followed by completion of nonverbal and verbal levels for each 
factor index. Each factor is comprised of subtests, which in turn are composed of testlets. There 
are 6 testlets for each subtest (see Figure 2). Examinees may not be administered each testlet, 
given that examinees are administered the two routing subtests and may be placed mid-way 
through the testlets of a particular subtest. 
The SB-5 has remarkable reliability and validity research. Internal consistency reliability 
of the subtests ranged from .84 to .89, averaged across age levels. Extensive validity studies 
including correlations in the .80 to .90 ranges for Full Scale IQ with other prominent IQ 
batteries, including SB-4, Wechsler Intelligence Scale for Children, Third edition and Wechsler 
Adult Intelligence Scale, Third edition, were reported in Roid (2003). 
Procedure 
All data used in the current study was archival. Permission was granted by the 






Fluid Know- Quantit- Visual- Work-
Domains: Reason ledge ative Spatial ingmem 
-ing Reason Proces- -ory 
/ '- / '- -ing /"" sing / '- / 
Testlets: 11111111111111111111111111111 I I I 
Items: I 111111111111111111111111111111 
Figure 2. Stanford-Binet Intelligence Scales, 51" Edition Organizational Structure. 
granted, all subjects matching the inclusion and exclusion criteria were selected out of the total 
sample. All subjects with ADHD diagnoses between the ages of 2 years, 0 months and 17 years, 
11 months and without TBI or ASD were sorted out for further analysis. It was the intention of 
the current research to further divide all subjects diagnosed with ADHD into diagnostic subtypes 
oflnattentive, Hyperactive, and Combined. However, there was not adequate representation of 
each subtype to allow for appropriate data analyses for subtypes. 
Additionally, a control sample of 205 individuals was randomly chosen from the 
normative sample and matched based on age, gender, and other demographic characteristics to 
the ADHD sample. This process led to two primary groups for analysis: ADHD and controls. 
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After participants were identified, diagnoses confirmed, appropriately divided, and 
matched with a control sample, data were analyzed looking at nonverbal and verbal subtest 
differences between ADHD and control groups. The independent variable for this research was 
the two groups of participants, ADHD and control. The dependent variables were the specific 
subtest and testlet scores. Data analysis involved comparing the two independent groups with 
multiple dependent variables using the ANOVA statistic with an alpha level of .01. Alpha level 
is chosen to aid in interpretation by decreasing the chance of obtaining false positive results. A 




The current study involved two main components. The first was designed to investigate 
working memory impairments in individuals with a confirmed diagnosis of Attention-
Deficit/Hyperactivity Disorder compared to controls on the Stanford-Binet Intelligence Scales, 
Fifth Edition. The second component was to explore the hypothesis that individuals with ADHD 
struggle more with verbal tasks because the complexity of the task increases as verbal and 
auditory demands increase. 
In the ADHD group there were 32-34 participants, ages 4 years, 3 months to 16 years, 5 
months, with a mean age of 10 years, 9 months. Out of the total number of ADHD participants, 
8 were female (23.5%) and 26 were male (76.5%). The control group of matched individuals 
without ADHD had a total of 203-205 members. The average age of control group participants 
was 9 years, 9 months with an age range of 4 years, 1 month to 17 years, 0 months. Gender of 
the control group was split as follows, 60 females (29.3%) and 145 males (70.7%). The total 
sample had a mean age of9 years, 11 months. 
An analysis of variance was conducted to examine global cognitive differences. The 
ANOV A revealed no mean differences between ADHD participants and normal participants on 
FSIQ, VIQ, NVIQ, or the Abbreviated IQ measures (see Table 1).However, ADHD participants 
took a significantly longer time to complete the SB-5 than the normal participants. Assessment 
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duration for the ADHD group was on average was 20 minutes longer than for controls (89 .19 vs 
109.18 minutes; F(l, 235) = 12.165,p< .001, Cohen's d= .57). It was also noted that the control 
group participants were routed to a higher start level and thus were administered fewer items 
than the ADHD participants. 
Table 1 
Tests for Mean D?fferences Between ADHD and Control Participants on Full-Scale, Verbal, 
Nonverbal, and Abbreviated IQ Scores 
Std. Deviation df Levene Levene Mean F F 
Sig. Square Sig. 
Full Scale IQ 19.79 (total) 32.448 <.001 
Between Groups 31.34 (ADHD) 1 105.501 .268 .605 
Within Groups 17.27 (Control) 223 393.248 
Verbal IQ 10.00 (total) 21.730 <.001 .647 .422 
Between Groups 15.39 (ADHD) 1 64.802 
Within Groups 8.85 (Control) 232 100.193 
Nonverbal IQ 10.59 (total) 28.979 <.001 .000 .988 
Between Groups 16.07 (ADHD) 1 .026 
Within Groups 9.43 (Control) 228 112.680 
Abbreviated IQ 4.90 (total) 11.984 .001 .101 .751 
Between Groups 6.72 (ADHD) 1 2.445 
Within Groups 4.56 (Control) 234 24.134 
Note. p= <.05 
A further observation was that even where no mean differences were detected, ADHD 
participants generally showed significantly greater variability in their responses to the SB-5 
items. The variability among ADHD participants was higher on all these variables, and also 
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significantly higher for the Nonverbal Fluid Reasoning subtest. Thus ADHD individuals 
consistently produced more variable responses even though they had similar IQ scores for Full 
Scale, Verbal, Nonverbal, and Abbreviated measures (see Tables 2 & 3). 
Table 2 
Standard Deviations and Significance Comparing Variability of ADHD vs Controls on SB-5 
Primmy Factors 
ADHD sd Control sd df Levene Sig. 
NVIQ 16.07 9.43 1,235 28.98 <.001 
VIQ 15.39 8.85 1,228 21.77 <.001 
FSIQ 31.34 17.27 1,232 32.45 <.001 
ABIQ 6.72 4.56 1,234 11.98 .001 
Duration 37.07 29.80 1,235 5.35 .022 
Note. NVIQ =Nonverbal IQ; VIQ =Verbal IQ; FSIQ =Full-Scale IQ; ABIQ =Abbreviated IQ. 
For Vocabulary and Object Series/Matrices, the verbal and non-verbal routing domains, 
significant effects related to ADHD were found by means of ANCOV A. When controlling for 
age and FSIQ, significant differences were observed in items on the verbal Knowledge subtest 
(Vocabulary, see Table 5) and nonverbal Fluid Reasoning subtest items (Object Series/Matrices 
[OSM]). Only significant results are reported; a total of 35 comparisons were made for OSM 
and 26 comparisons for Vocabulary. 
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Table 3 
Standard Deviations and Significance Levels.for Mean Differences comparing ADHD vs 
Controls on SB-5 domains 
ADHD sd Controls sd Df F Sig. 
Nonverbal Fluid Reasoning 3.645 3.182 1,223 6.491 .012 
Nonverbal Knowledge 4.086 2.500 1,223 .181 .671 
Nonverbal Quantitative Reasoning 3.389 2.340 1,223 .004 .948 
Nonverbal Visual Spatial 3.599 2.394 1,223 1.817 .179 
Processing 
Nonverbal Working Memory 3.793 2.690 1,223 1.285 .258 
Verbal Fluid Reasoning 3.763 2.792 1,223 .280 .597 
Verbal Knowledge 3.758 2.371 1,223 1.186 .277 
Verbal Quantitative Reasoning 3.609 2.231 1,223 1.350 .247 
Verbal Visual Spatial Processing 3.442 2.468 1,223 .705 .402 
Verbal Working Memory 3.070 2.327 1,223 .488 .485 
The nonverbal Working Memory factor on the SB-5 is assessed largely by the Block 
Span task. Block Span is created to be a comparable task to the Wechsler Digit Span subtest, but 
nonverbal. Analysis of Block Span testlet levels found many areas of significance (See Tables 4 
& 6). Particularly significant was that higher levels of Block Span items were most frequently 
observed to be harder for individuals with ADHD. Block Span requires examinees to recall both 
"forward" and "sorted" block tapping. As examinees progress to higher levels of Block Span on 
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Table 4 
Object Series Matrices Items - Levene Test.for Equality of Variance 
df F Sig. 
osml 1 1,223 6.502 .011 
osml5 1,223 4.065 .045 
osml6 1,223 4.460 .036 
osm20 1,223 7.945 .005 
osm30 1,223 6.822 .010 
osm31 1,223 15.020 <.001 
osm32 1,223 8.431 .004 
osm33 1,223 3.835 .051 
osm36 1,223 4.527 .034 
Anova for Mean Differences 
osml9 1,221 4.626 .033 
osm22 1,221 5.126 .025 
osm24 1,221 13.621 <.001 
osm26 1,221 9.979 .002 
osm27 1,221 5.731 .018 
osm31 1,221 4.094 .044 
osm32 1,221 4.248 .040 
osmRAW 1,221 6.002 .015 
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this factor they are required to tap increasingly long series of blocks and to "sort" taps between 
yellow and red rows of blocks. Sorted taps on this task are clear examples of working memory 
as the task requires the examinee to "rework" the order of memory elements. Again, only 
significant results are reported; a total of 37 items were examined (no child completed all items). 
Table 5 
Vocabulary Items-Leven Test for Equality of Variance 
df F Sig. 
voc36 1,223 8.623 .004 
voc38 1,223 7.463 .007 
voc40 1,223 4.832 .029 
voc42 1,223 30.669 <.001 
voc47 1,223 21.516 <.001 
Anova Test for Mean Differences 
voc38 1,221 4.076 .018 
voc42 1,221 10.885 .001 
voc47 1,221 5.498 .020 
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Table 6 
Block Span Items -Levene Test.for Equality of Variance 
df F Sig. 
3bs3 1,35 6.06 .019 
5bsl 1,124 4.32 .040 
5bs8 1,124 3.90 .051 
9bsl 1,123 10.37 .002 
llbsl 1,30 7.853 .009 
l lbs7 1,30 18.72 <.001 
Anova for Mean Differences 
7bs2 1,195 4.426 .037 
7bs7 1,195 9.121 .003 
7bsRAW 1,195 5.431 .021 




This research examined cognitive performance differences of individuals with Attention-
Deficit/Hyperactivity Disorder on the SB-5. Further hypotheses were studied including the 
proposal that individuals with ADHD will perform less well on tasks involving working memory 
and in verbal tasks compared to their peers without an ADHD diagnosis. Contrary to the 
initially-proposed design of examining ADHD subtypes, general analysis was conducted 
exploring hypotheses about ADHD compared to a control sample. The unequal rates of boys 
with ADHD compared to girls with ADHD in this sample is representative of the general ADHD 
population which has a much higher percentage of boys diagnosed with the disorder. This study 
did not control for comorbid conditions such as anxiety, depression, or learning disorders. 
Future research, with a larger sample, may also be able to control for comorbidity. 
Preliminary data analysis looked at the general cognitive scales of full scale intelligence 
(FSIQ), verbal intelligence (VIQ), and nonverbal intelligence (NVIQ). Because previous 
research shows that Full-Scale IQ scores may be lower among ADHD than non-ADHD 
individuals (Frazier, 2004), participants were initially matched for age, gender, and SES in the 
present study. The matching was successful. Results showed no mean differences between 
ADHD and normal participants for VIQ, NVIQ, FSIQ, or ABIQ. However, variability was 
significantly greater for those with ADHD on all of these variables. 
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ADHD participants took longer to complete the SB-5, showed more variable response 
patterns, and performed significantly more poorly on a number of Vocabulary, Matrices, and 
Block Span items. Most of these differences appear to be a function of relative deficits in 
working memory for ADHD participants. Vocabulary, the verbal routing scale, showed 
differential function for ADHD participants. Object Series Matrices, the non-verbal routing 
scale for the SB-5 also showed significant differential item function for ADHD participants. 
These differences suggest that ADHD participants likely completed more routing items than their 
normal counterparts; this may account for some of the additional time required for ADHD 
participants. However, it seems likely that they also completed more items on other SB-5 
subscales as well. Object Series Matrices is part of the nonverbal Fluid Reasoning factor. It is a 
task similar to the Wechsler task of Matrix Reasoning and requires extensive attention to detail 
and a problem solving approach that requires refined executive functioning such as planning, 
inhibiting responses, and evaluating potential responses before answering the question. 
The significant findings on the Vocabulary section were with particular items with 
"unusual" characteristics. Vocabulary is part of the verbal Knowledge factor and can be 
conceptualized as a measure of crystallized intelligence. An individual's "fund of knowledge" or 
exposure to formal education would often result in higher scores in this area. The items on 
which individuals with ADHD had significant problems were definitions to words such as 
poncho, repose, and incrustation. These words are all somewhat odd or rare and likely missed 
by a child with attentional problems. 
Exploration of the rest of the SB-5 items, testlets, and subscales for differential item 
function appears warranted. It appears that persons with ADHD are likely to show a unique 
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pattern of functional skills. Lower levels of working memory will impair their performance on 
tasks requiring a large working memory capacity. These data are generally supportive of the 
findings that implicate working memory as a significant deficit among those with ADHD. 
Differential item functioning at the item level may also contribute to the increased testing time 
for participants with ADHD. These results suggest that persons with ADHD will likely take 
longer to perform many tasks, specifically those that require a significant degree of executive 
function and working memory abilities. Block Span items were particularly difficult for children 
with ADHD compared to normal children in this study. 
Results of the current study support Barkley's (1997b) conceptualization of working 
memory deficits in ADHD and the harder time children with ADHD have with complex tasks. 
Longer time to complete tasks is likely related to working memory deficits, which make problem 
solving less efficient. The related functional deficits likely will adversely affect their functioning 
in many settings, especially those where significant demands on working memory or rapid 
responding are essential work functions. Such settings include many academic settings, but also 
likely include vocational settings such as air-traffic control, magazine editor, or detailed quality 
assurance work. 
Emerging cognitive and neuropsychological research indicates the increasing interest in 
understanding the factors that contribute to etiology, assessment and treatment of ADHD in 
children. Fuggetta (2006) demonstrated specific deficits in processing speed, task switching, and 
attentional processes. Additionally, past research has shown greater difficulties with response 
inhibition and cognitive flexibility for children with ADHD (Geurts et al., 2005). Further 
understanding of ADHD could lead to improved detection and intervention of the disorder. 
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The major limitation of the current study was the relatively small sample size of the 
ADHD group. Although there were significant differences observed between ADHD and control 
groups, the limited number of individuals with ADHD may have prevented discovery of 
significant differences in additional subtests ("misses" may have occurred), especially since 
variances were unequal. Ethnicity may be a contributing factor working memory and cognitive 
assessment, but was not explored in the current study. Particular analyses examining verbal 
working memory could not be run because of the small sample size. Future research is necessary 
to validate significant differences found within this research. Also, limitations in the sample 
prevented exploring for differences among ADHD subtypes, an original goal. Future research 
with a larger sample of ADHD participants could address this question as well. 
Study Conclusions and Future Research 
The findings in this research suggest that compared to children with the same level of 
intelligence, those with ADHD will take longer to complete many cognitive tasks. These 
functional deficits will likely greatly affect their performance in academic and vocational 
settings. Current results additionally suggest children with ADHD perform more poorly on tasks 
requiring large amounts of working memory. Finally, compared to children without ADHD, 
those with ADHD are likely to seem inconsistent in their performance. Working memory, 
variability of performance, and additional time required to complete tasks are representative of 
the struggles that individuals with ADHD have in their day-to-day lives. The impact of these 
deficits on academic and vocational satisfaction and achievement is a direction for future 
research and as a way of informing intervention. 
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Stefanatos and Baron (2007) provide an insightful review of ADHD research, literature, 
and current DSM classification and diagnostic problems. As DSM-V diagnosis-specific work 
groups assess classification concerns, there is a growing consensus that ADHD needs to address 
more neuropsychological, gender, age, and developmental aspects in the new DSM. 
Attention 29 
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